T SPECIFICATION 



(ii) 



iH 

3! 



1441665 



4© (21) Application No. 42514/73 (22) Filed 10 Sept. 1973 

(31) Convention Application No. 396/72 

(32) Filed 11 Sept 1972 in 

(33) Australia (AU) 

(44) Complete Specification published 7 July 1976 

(51) INT CL 2 C07D 213/85 

(52) Index at acceptance 
C2C 1175 1470 1530 200 215 220 221 225 226 22Y 247 

250 251 254 25Y 28X 290 29Y 305 30Y 313 314 31Y 
321 322 323 326 32Y 337 339 341 34Y 351 352 366 
367 368 371 373 375 37Y 394 396 39Y 43X 440 45X 
45Y 487 626 62Y 630 63Y 640 64Y 650 656 660 670 
676 70X 758 791 KD LY NB RQ 




10 



15 



20 



25 



(54) PYRIDINIUM SALTS 

(J 1 ) We, COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANISATION, a Body Corporate established under the Science 
and Industry Research Act 1949—1968, carrying on scientific and industrial 
research, of Limestone Avenue, Campbell in the Australian Capital Territory, 
Commonwealth of Australia, do hereby declare the invention for which we pray 
that a Patent may be granted to us, and the method by which it is to be performed, 
to be particularly described in and by the following statement: — 

This invention relates to novel pyridinium salts which exhibit useful fungicidal 
properties, to methods for the preparation of these salts, and to methods and 
compositions for controlling the growth of fungi. 

In particular, the present invention relates to novel pyridinium salts of the 
general formula I; 




CN 



(I) 



wherein 



R 



Y is hydrogen or halogen, especially chlorine or bromine; 
R is straight- or branched-chain, substituted or unsubstituted alkyl or 
allyl, especially an alkyl group of one to twelve carbon atoms and more 
particularly an alkyl group of five to ten carbon atoms; substituted or 
unsubstituted cycloalkyl, especially a cycloalkyl group of five to ten 
carbon atoms; or aralkyl especially a benzyl or phenylethyl group; 
R' is hydrogen, halogen, especially a chlorine or bromine atom; 
sulphonate; azido; a radical of the formula— NH — S0 2 — Rj, wherein R, 
represents a substituted or unsubstituted aryl group or a straight or 
branched-chain, substituted or unsubstituted alkyl group; a radical of the 
formula 
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30 



— S— C— N(lower alkyl) 2 ; 
II 
S 

a radical of the formula — CH(GN) — R 2 wherein R 2 represents — COOH, 
—COO (lower alkyl) or — NH— CO— NH 2 ; or a radical of the formula 

— NH — R", 

— S — R" or 
— O— R" 

wherein 

R" represents hydrogen, substituted or unsubstituted, straight- or branch- 



30 



20 



•bhain alkyl, alkenyl or aikynyl, substitutd^H 
aralkvl. or cyano; 
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I unsubstituted aryl or 

r aralkyl, or cyano; 

AGwhich is not present when R' contains an anionic group, represents a 
5 halide anion, especially a chloride or bromide ion. By "lower alkyl" is 5 

meant alkyl of 1 to 8 carbon atoms. 

Typical substituents which may be introduced in the alkyl, alkenyl, aikynyl, 
cycloalkyl, aryl or aralkyl groups include halo radicals, particularly chloro or 
bromo radicals, and nitro, lower-alkoxy, pyridyl, carboxyl or furyl radicals. 
10 It will be apparent that when in the above general formula R' represents a 10 

sulphonate radical (— S0 3 e) or another radical containing an anionic group, the 
anion A0 will not be present. 

It will be apparent to persons skilled in this art that by removal of a proton 
from the compounds of general formula I, an imine conjugate base la will be 
15 formed. 15 



R 



CN 

la 



It will also be apparent that where R' represents a radical of the formula 
— XH in which X represents — S— or — O — , removal of a proton will also form a 
base lb as set out below. 

VV" _ W ♦ h® 



u Jlel 



XH 




f 1 .CN 



cn r (nr) 



20 



Since these compounds may be used either in the form of a salt or in the form of 
the base, reference herein to compounds of the general formula I are to be 
understood as references to those compounds either as a salt or as the base. 
As typical compounds of the general formula I, there may be mentioned those 
25 in which Y represents a hydrogen atom, R' represents a chlorine atom and R 25 
represents n- or iso-butyl, n-hexyl, cyclohexyl, n-heptyl, n-octyl or n-nonyl, and 
those in which Y represents a bromine atom, R' represents a chlorine atom and R 
represents n-hexyl or n-octyl. Other typical compounds are set out in the 
Examples below. 

30 The compounds of this invention in which Y represents a hydrogen atom, R' 30 

represents a halogen atom and R is a defined above may be prepared by the 
reaction of an N-substituted cyanoacetamide of the formula II with a phosphorous 
halide or oxyhalide under known reaction conditions to form a compound of 
formula III: 



35 



In a typical procedure, the N-substituted cyanoacetamide is dissolved in an 
organic solvent such as chloroform and phosphorous oxychloride added to the 
solution. The reaction mixture is then warmed on a steam bath under reflux for 
about two hours and the product collected and recrystallised. 
40 The compounds of the formula III may then be halogenated in the 3-position 40 

and/or the 6-halo substituent is replaced by other radicals represented by R' as 
hereinbefore defined in manner known per se to form other compounds of the 
general formula I. By "manner known per se" is meant a manner heretofore used 
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i | rijj^R Hi I I 1 1 I 1 11 procedur^^illustrated in the 

Examples^Kw. „ , . . . r« 

It has been found that the compounds of this invention show a range of anti- 
fungal activity and the typical compounds mentioned above have been found to 
5 completely inhibit spore germination in Monolinia fructicola at 1—100 ppm to 5 

control Phytophthora cinnamomi infection of lupin seedlings at 1—8 ppm and to 
prevent infection of tomato seedlings by Fusarium oxysporum and cotton seedlings 
by Rhizoctonia solani when incorporated in the soil at 8 kg/ha 

In another aspect, this invention therefore provides a method of controlling 
10 fungal infection of plants which comprises treating the fungi, the plants, the soil or 1Q 
the plant seed with an effective amount of a compound of formula I. 

The amount of the compound of general formula I necessary to achieve the 
desired control in carrying out the above methods may be readily determined by simple 
experimentation and, by way of example, amounts of particular compounds within 
15 this general formula which may be used to control growth of fungi have been 15 
mentioned above. 

In accordance with a further aspect of this invention there are provided 
compositions for controlling the growth of fungi which comprise an inert carrier 
and an effective amount of a compound of the general formula I. The 

20 compositions according to this aspect may be either liquid or solid as desired. The 20 
precise formulation employed may be varied according to the manner in which it is 
to be applied, the extent of control desired or necessary and the particular type of 
fungi to be controlled. The most advantageous composition for the control of a 
specific fungi may be readily determined by persons of ordinary skill in the art by 

25 routine experimentations in accordance with the teaching of this invention and the 25 
various factors set out above. 

The compositions may be formulated with solid inert carriers, such as finely 
divided talc or silica to give powder compositions or vermiculites to give granular 
compositions. Alternatively," liquid inert carriers may be used, such as vegetable or 

30 mineral oils, to provide spray compositions. In addition to the compound of 30 
general formula la and inert carrier, the compositions according to this invention 
may include other active components to assist the formulation and use of the 
compositions, such as emulsifying, dispersing and wetting agents. 

One example of the manner in which the compounds of the present invention 

35 may be used is by formulation, into a composition for spraying cotton plants prior 35 
to harvesting. A compound of the present invention is incorporated into a known 
spray composition which also includes a defoliating agent and the composition 
containing both active agents is sprayed onto the cotton plants to provide 
fungicidal protection at the same time as the plants are defoliated. 

40 The following Examples illustrate the present invention. 40 

EXAMPLE 1. 

N-methyl cyanoacetamide (9.8 g, 0.1 mole) was dissolved in chloroform (50 
ml) and phosphorous oxychloride (15.3 g., 0.1 mole) added. The reaction mixture 
was warmed on a steam bath under reflux for 2 hours during which time the 

45 product, 2-amino-6-chloro-5-cyano-l-methyl-4-methylamino pyridunium 45 
choride (compound 1— table 1) crystallized. It was collected and recrystallized 
from methanol to give a pale yellow solid (9.4 g., 80%) Im.p. 250°C, C 41.51 
(41.21); H 4.26 (4.32); N 24.11 (24.03); CI 30.3 (30.4)1 i , 

Higher homologues in the series were soluble in chloroform and were isolated 

50 by removal of the solvent in vacuo and treatment of the residue with cold 50 
methanol. 

Other compounds of formula III, in which Hal represents chlorine and R is as 
set out in Table 1 below, were prepared in a similar manner. 

Examples 2 to 6 illustrate halogenation of compounds of formula III in the 3- 
55 position and substitution in the 6-position. 55 

EXAMPLE 2. 

3.37 gms (.01 mole) of 2 t amino-6-chloro-5-cyano-l-n-hexyl4-n-hexylamino 
pyridinium chloride (compound II— Table 1) was dissolved in methanol and 1.0 gm 
(.01 mole) of triethylamine and 0.8 g. (.011 mole) of n-butylamine added. The 
60 solution was refluxed for 1 hour and on cooling 2.5 g (60% yield) of 2-amino-6-n- 60 
butylamino-5-cyano-l-n-hexyl-4-rt-hexylamino pyridinium chloride (compound 
42— Table 2) crystallised out. [m.p. 179— 180°C. C 64.88 (64.6) H 9.81 (9.78) 
N17.ll (17.1)1. 
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1gR>ther derivatives prepared in a similar manwPising different pyridinium 
sails and a variety of amines and amides are listed in Table 2. 

, EXAMPLE 3. 

i . 8 V, . e ) of 2 -ami n oO-n-butyl-4-n-butylamino-6-chloro-5-cyano- 
pyndinium chloride (compound 6— Table 1) was dissolved in hot water and 1.5 e 5 
(• 0 ' 2m °les)°f sodium sulphite added. One cooling 2.8 g (85% yield) of 2-amino-I- 

2^ w n "5x ylamm ,?" 5 " J cyano-pyndinium betaine-6-sulphonate (compound 
60— Table 3) crystalhsed out and was filtered off. [MPt 240— 245° C with 
decomposition. C 51.31 (51.51) H 6.76 (6.79) N 16.70 (17.17) S 9.9 (9.8)]/ 
U «H in tL .PZ^ff P rc P a red in a similar manner (aqueous alcohol could be 10 
used m the case of less water soluble starting materials) are listed in Table 3. 

EXAMPLE 4. 

■a- • 8 [P' J 110 ^ of ^"J'no-^-chloro-S-cyano-l-n-decyl^n-decylamino 
pynd,„,um chloride (compound 16-Table 1) was suspended in water and 11.8 g 

MZr hlZ rl? T e • . t ^ the ra Pidly stirred suspension which was heated on i 15 
eW^S5J£ i° T at ?$ °? CO , oIin . g 4 - 5 8 < 7 ?% yieW) of 2-amino-3-bromo-6. 1 
T.W ^ r ^y ano 4- n ^cyl-4-n-decylamino pyridinium bromide (compound 70 

JSSSi^S^oVSWS^ from ethanoL IMPt 166 - ,68 ° c c 

Other derivatives prepared similarly are listed in Table 4. 20 
, /ni EXAMPLE 5. 

(a) 2.3 g (.01 mole) of 2-amino-6-chIoro-5-cyano.l-methyl-4-methylamino 
pyridinium chlonde (compound l_Table 1) was dissolved in water and 0 927(0° 
25 EffiLS 'rfifESSfc a " d r o° g(02 « mole) °f triethylamine added. After 30 

ni ™ S^L W ^ « d l of 2 - amin °- 5 - c y an o-l-methyl-4-methylamino-pyridi- 2S 
SRM0 5 Q^ IK,8 ^ yO0 (compound 74-Table 5) was filtered off 25 

•i b) - 3-15 J ( 0 J rao,e ) of 2 - ami no-l-n-butyl-4-n-butylamino-6<!hloro-5.cyano 

and 1 oTr m°A (C „°f?STl 6 ? ab,e 1} « I" 24 8 , <°J mole > of ten ^ niercaptan 
S.tirf .? morr, 0 ! tnethylamine were dissolved in dimethylformamide and 30 
f J°?n C f0 / l 0 ^4r,pe dunethylformamide was evaporated off, ethanol 30 
added and 2.0 g (50% yield) of 2-amino^-benzylmercapto-l-n-butyl-4ln-butvl- 
amino-5-cyano pyridinium chloride (compound 75— Table 5) crystalhsed out and 
was recrystallised from ethanol (MPt 145— 147°C). j»i««us. C u OU i ana 

(c) 4.5 g (.01 mole) of 2-amino-6-chloro-5-cyano-l-n-octyl-4-n-octylamino « 
pyridinium chloride compound 14-Table 1) was dissolved in dimethylformamide 35 
t n . j 8 r ( - 01 ™ ole J of s °djum chethyidithiocarbamate added and the solution 
refiuxed for 60 minutes. This was then cooled, filtered and the solvent 

40 r a |Sih5v^h han .l- WaS , added an , d I' 6 8 y«ld) of l-ammo-S^Z 
6 - diethylthio - carbamylduo - 1 - n - octyl - 4 - n-octylamino pyridinium chloride 

(M^r^llfef } WaS Cd ° ff and WtallSd from methanol 

. j d ). 3 - 7 I, (-9J ml > of 2-amino-6-chloro-5-cyano-l-n-hexyl-4-n-hexyIamino 
45 f y i '"/ni" Ch , ,0 x r,< t (W™* 11— Table 1) was dissolved in ethanol and 
I. g (.01 mole) thiophenol and 1.0 g (.01 mole) of triethylamine added. The 
«AoV° n wa? 'eft 16 hours at room temperature poured into iced water and 2 3 e 

™&;J. 1 ^'"o-^y^l-nrh^yW-n-hexylamino-e-phenylmercapto 
pyridinium chloride (compound 78— Table 5) filtered off (MPt 227— 228°C) 
Analogous compounds prepared by similar methods to those described in 
50 examples 5(a) (b) (c) and (d) are listed in Table 5. cscnoea «n 



30 



35 



55 



off. (MPt 177— 179°C). 

(b) 2.6 g (.01 mole) of 2-amino-6-chloro-5-cyano-10-ethvl-4-ethvlamino 
pyridinium chloride (compound 2-Table 1) was dissolved in waterand I ( 03 \mo\°) 
60 of sodium sulph.de added. 2.0 g (90% yield) of 2.amino-5-cvano\-ethW-4: 



40 



45 



50 



EXAMPLE 6. 

8, f- 0 .! m ° ,e ) of 2 -amino-l-n-butyM-n-butylamino-6-chloro.5-cyano- 
pyridmium chloride (compound 6-Table 1) was dissolved in hot water 4 0 s 
^ 4 h m A , ^ r ° f , t I? ethyla , m „ ine jSHgd ^d solution refiuxed on a boHtogwaUr 
ov. „"o nv-^- 2 ^ 0UrS f° 8 (15 4 yi e,d > of ^amino-l-n-butyl^-butylamino" 55 
^MTm^-^ C(mip0Md 87 - Tab,e 6 > had precipated and was filtered 



60 
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SfS^!fS^£3S^ 85 " Tab,e 6) imWate,y prec * itated 

nvriifninm 3 rtiHH T' 6 ' 0f 2 : a ? lin °^- ch,oro -5-cyano-l-methyl-4-methylamino 
s fm 3 o • » ? ( c ?mpo«"d l-Table 1) was dissolved in water and 0.66 g 

a few SSiSLTi T/w hl3& 2 f°o g ( (?2 T le of triethylamine added. Aftef 
d lew minutes 1.7 g (754 yield) of 2-amino-5-c>-ano-l-methyI-4-methylamino-6- 

cr5sEd out. Py ^ ridC (com P° und 83 ~ Ta We 6) (MPtS'C) 

10 des C ribedTn b %Whf!,nH 8 ^ S ? on i^ b^s prepared according to the method 
IU described in (a) (b) and (c) above are listed in Table 6. 

no ,ni EXAMPLE 7. 

C nntaini„a V#i - 7 of , f ^ was added to an aqueous solution 

containing 2 6 g (.01 mole) of 2-amino-6-chloro-5-cyanc~l-ethyl-4-ethylamino 

15 and then" 25? ^T^"^ W for 2 hours at KK35K 
3 and then cooled. 2.0 g (70% yield) of 2-amino-6-azido-5-cyano-!-ethyl-4- 
ethylamino pyndinium chloride crystallised out (MPt 164— 165°C). 

EXAMPLE 8. 

■}■ ■ 6 T 1 ^ of 2 - amino -l-n-butyl-4-n-butylamino-6-chIoro-5-cvano- 

20 P o y rmamide If?? ^T^t ^~7^ l) u Was in dr * *S3& 

B?«rffl i.in ."rE* °£ sod j»n\n,ethoxide added, and the mixture 
retluxed for 60 minutes, filtered and solvent evaporated off. The solid was 

ESSSSH c f C° m r t0 !l e t0 giV V ° 8 y ielQ ) of 2-am no-r-n-butyl-In! 
butylamino-5-cyano-6-methoxy pyndinium chloride (MPt 187— 189°C). 
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Compounds of the formula: 



TABLE 1. 



prepared as in Example 1. 




Ct 



ANALYSIS 



Product 
Compound 
No. 



R 


Yield 


MPt(°C) 


C 


H 


N 


CI 


Methyl 


80 


250 


41.51 
(41.21) 


4.26 
(4.32) 


24.11 
(24.03) 


30.3 
(30.4) 


ethyl 


80 


>250 










n-propyl 


75 


215—217 










isopropyl 


40 


196—197 


49.89 
(49.81) 


6.51 
(6.27) 


19.25 
(19.37) 




alkyl 


60 


192—194 










n-buty! 


85 


230-231 


52.88 
(53.16) 


6.94 
(7.01) 


17.99 
(17.71) 


22.7 
(22.4) 


isobutyl 


50 


237—239 










sec-butyl 


30 


177—178 


52.73 
(53.16) 


7.06 
(7.01) 


17.61 
(17.71) 




n-pentyl 


80 


238—240 











I 

2 
3 
4 

5 
6 

7 
8 
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TABLE 1 (continued) 



ANALYSIS 



Product 
Compound 
No. 


R 


% 

Yield 


MPt(°C) 


C 


H 


N 


CI 


10 


" cycfopentyT 


.„ ...... 


"205-^207 


56:44 
(56.29) 


6.46 
(6.49) 


16.40 
(16.41) 


21.0 
(20.8) 


11 


n-hexyl 


75 


202—204 


58.21 
(57.90) 


7.80 
(8.04) 


15.16 
(15.00) 


18.8 
(19.0) 


12 


cyclohexyl 


60 


213—214 


58.51 
(58.53) 


6.97 
(7.10) 


15.26 
(15.17) 


18.8 
(19.2) 


13 


n-heptyl 


80 


238—240 










14 


n-octyl 


75 


233—234 


61.85 
(61.52) 


8.93 
(8.91) 


13.07 
(13.04) 


16.4 
(16.5) 


15 


n-nonyl 


75 


230—232 


63.2 
(63.3) 


9.19 
(9.20) 


12.25 
(12.40) 


15.5 
(15.3) 


16 


n-decyl 


75 


226—228 


64.3 
(64.7) 


9.48 
(9.69) 


11.54 
(11.78) 


14.6 
(14.3) 


17 


benzyl 


50 


192—194 


62.09 
(62.34) 


5.01 
(4.67) 


14.79 18.1 
(14.55) (18.4) 


18 


phenylethyl 


50 


>240 











Compounds of the formula: 




prepared as in Example 2. 



Starting 

Compound 

No. 



Reactant 


R 


R" 


Product 
Compound 
No. 


Yie°ld MPt(°C) 


ammonia 


methyl 


H 


19 


70 


>240 


cyanamide 


methyl 


cyano 


20 


20 


>240 


N-propylamine methyl 


n-propyl 


21 


80 


>240 


allylarnine 


methyl 


allyl 


22 


70 


>240 


furfurylamine 


methyl 


furfuryl 


23 


60 


>240 


benzylamine 


methyl 


benzyl 


24 


80 


>240 


p-toluenesul- 
phonamide 


methyl 


p-toluene- 
sulphonyl 


25 


90 


>240 


n-octylamine 


methyl 


n-octyl 


26 


60 


203—205 


n-dodecyl- 
amine 


methyl 


n-dodecyl 


27 


80 


210—214 
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TABLE 2 (continued). 
Starting Product 



Comoound 
No 


Reactant 


R 


R" 


No 


% 

Yield MPt(°C) 


1 


glycine 


methyl 


carboxymethyl 


28 


80 


>240 


2 


2-bromoethyl- 
amine 


ethyl 


2-Hromnethvl 


zy 


80 


>240 


2 


furfurylarnine 


ethyl 


fnrfiirvl 


in 


80 


>240 


2 


'2-picolyl amine 


ethyl 


-nienlvl 


li 


75 


233-234 


3 


furfurylarnine 


n-propyl 


furfuryl 


32 


75 


225 


4 


n-butylamine 


isopropyl 


n-butyl 


33 


85 


188—190 


4 


furfurylarnine 


isopropyl 


furfuryl 


34 


85 


202 


6 


n-butylamine 


n-butyl 


n-butyl 


35 


80 


224 


6 


furfurvlamine 


n-butyl 


furfuryl 


ifi 

JO 


80 


248 


6 


n-octvlamine 

■ i J I all Jill v 


n-butyl 


n-octyl 




60 


228—229 


6 


glycine 


n-butyl 


carboxymethyl 


•JO 


80 


>240 


10 


cvan amide 

U11Q41I1UV 


cyclopentyl cyano 




70 


>240 


11 


methvlamine 


n-hexyl 


methyl 


40 


30 


228—230 


1 1 


furfurvlamine 

1 UI 1 UI J lUlllillV' 


n-hexyl 


furfuryl 


41 


50 


>240 


11 


n-butylamine 


n-hexyl 


n-butyl 


42 


60 


179—180 


1 1 


n-hexvlamine 


n-hexyl 


n-hexyl 


41 


70 


159—160 


1 1 


n-octvlamine 

11 V/WiJlUllllllW 


n-hexyl 


n-octyl 


44 


50 


148—151 


12 


methvlamine 

iilvill y lallll l J. 


cyclohexyl 


methyl 


45 


60 


205—207 


14 


ammonia 

1*111 1 11 V71 1 k%± 


n-octyl 


H 


*tv> 


90 


231—233 


14 


methylamine 


n-octyl 


methyl 


47 


80 


156 


14 


cvanamide 

J uiiuiiiiviv 


n-octyl 


cyano 


4R 
to 


90 


226 


14 


ethvlamine 

VUl J 1U1U111V 


n-octyl 


ethyl 


49 


80 


209—211 


14 


n-oronvlamine 


n-octyl 


n-propyl 




80 


170—172 


14 


n-butylamine 


n-octyl 


n-butyl 


51 


80 


158—160 


14 


furfurylarnine 


n-octyl 


furfuryl 




50 


192—194 


1 A 


n-hexylamine 


n-octyl 


n-hexyl 


53 


60 


140—142 


14 


n-octylamine 


n-octyl 


n-octyl 


54 


50 


154—156 


16 


ammonia 


n-decyl 


H 


55 


60 


>240 


17 


cyanamide 


benzyl 


cyano 


56 


80 


>240 




bunds of the formula: 



prepared as in Example 3. 




ANALYSIS 



Starting 
Compound 
No. 


R 


Product 
No 


V 

Yield MPt(°C) 


C 


H 


N 


S 


1 


methyl 


57 


85 


>240 


30 11 

(39.67) 


(4.16) 


(23.13) 


13.0 
(13.2) 


2 


ethyl 


58 


80 


>240 










4 


isopropyl 


59 


80 


>240 










6 


n-butyl 


60 


85 


240—245 


51.31 
(51.51) 


6.76 
(6.79) 


16.70 
(17.17) 


9.9 
(9.8) 


7 


isobutyl 


61 


90 


>240 










12 


cyclohexyl 


61 


60 


>240 


56.95 
(57.12) 


6.85 
(6.92) 


14.61 
(14.80) 


8.2 
(8.5) 


14 


n-octyl 


63 


80 


240—241 











Compounds of the formula: 




prepared as in Example 4. 



Starting 

Compound 

No. 


R 


Y 


Product 

Compound 

No. 


% Yield 


MPt(°C) 


3 


n-propyl 


chloro 


64 


80 


125—128 


59 


iso-propyl 


sulphonate 


65 


60 


>240 


6 


n-butyl 


chloro 


66 


60 


178—180 


11 


n-hexyl 


chloro 


67 


50 


182—184 


14 


n-octyl 


chloro 


68 


90 


166-167 


15 


n-nonyl 


chloro 


69 


70 


169—171 


16 


n-decyl 


chloro 


70 


75 


166—168 


17 


benzyl 


chloro 


71 


70 


136—138 


56 


benzyl 


cyanamino 


72 


80 


>240 
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TABLE 5. 



Compounds of the formula 



V 



CM 



4 



prepared as in Example 


5. 








Starting 

Compound 

No 


R 


X 


Product 

Compound 

No 


% 

Yield 


MPt(°C) 


I 


methyl 


benzyl 


73 


40 


145—1.47 


1 


methyl 


— CH 2 cooe 


74* 


80 


>240 


6 


n-butyl 


benzyl 


75 


50 


145—147 


6 


n-butyl 


— CH 2 COO0 


76* 


50 


>240 


6 


n-butyl 


dimethylthio- 
carbamoyl 


77 


70 


169—171 


11 


n-hexyl 


phenyl 


78 


50 


227—228 


12 


cyclohexyl 


phenyl 


79 


50 


227—229 


14 


n-octyl 


diethyithio- 
carbamoyl 


80 


30 


124—126 



*In these two compounds the chloride ion is absent. 




R R 
SALT BASE 
prepared as in Example 6. 



Starting 

Compound 

No 


R 


XH 


Product 

Compound 

No 


V 

Yield 


' MPt('C) 
(Base form) 


1 


lliwLUjTA 


11 YU1 UAJf 


fti 


an 




1 


methyl 


mercapto 


82 


80 


>240 


1 


methyl 


dicyano- 
methyl 


83 


75 


>240 


1 


methyl 


carboethoxy- 
cyanomethyl 


84 


60 


>240 


2 


ethyl 


mercapto 


85 


90 


190—192 


2 


ethyl 


carbamido- 
cyanomethyl 


86 


70 


227—228 


6 


n-butyl 


hydroxy 


87 


75 


177—179 


6 


n-butyl 


mercapto 


88 


80 


173—175 


1 


n-hexyl 


mercapto 


89 


70 


103—104 



1,441,665 

The^^Pfungal activity of typical compounds acco^P§ to the present 
invention is illustrated in the results set out in Table 7 below. 

TABLE 7. 



Compound 
No 


Monolinafruc- 
ticolaspore 
germination 1 


Phytophthora 
cinnamomi on 
lupin 2 


Rhizoctonia 
solina on 
cotton 3 


Fusarium oxy- 
sporum on 
tomato 4 


13 


++ 


++ 





+ 


14 


++ 


++ 


++ 


+ 


17 


+ 


+ 





+ 


23 










++ 


27 


_ 


+ ■ 


++ 





36 


+ 


+ 







42 


++ 


++ 


_ 





44 


++ 


++ 


— 


+ 


46 


++ 


++ 


+ 




59 










67 


++ 


+ 




+ 


78 


++ 


++ 


+ 





1. 50% inhibition of spore germination of M.fructicola 

< 5 ppm ++ 
>5< 50 ppm + 
>50 ppm - 

2. Protection of lupin seedlings from infection by P. cinnamomi 

<2 ppm ++ 
>5<8 ppm + 
>8 ppm - 

3. Infection of cotton seedlings by Rh. solani 
100% protection at 16 kg/ha (soil application) ++ 
50% protection at 16 kg/ha (soil application) + 

4. Infection of tomato seedlings by F. oxysporum 
100% protection at 8 kg/ha (soil application) ++ 
50% protection at 8 kg/ha (soil application) + 

WHAT WE CLAIM IS:— 

I. Compounds of the general formula I 



A 0 




wherein: 

Y is hydrogen or halogen; 



11 ^ U441.665 fj ± 

^SaF " ? rai Sht- or branched-chain, substitiUedSB^bsti^d alkvl nr «i Vw> . 
sTWStituted or unsubstituted'cycloalkyi; or aralky^^ y ,yl; 



20 



25 



30 



35 



<JO R lS w^f^ fien; s " l P hon f e i "Wos a ^dical of the formula -NH- 
--SOjRj, wherein R, represents a substituted or unsubstituted arvl eroun nr a 

gSTSSSto ranched - Ch4 ' substhuted or "nsubstituted^g^! I radLTof 



— S — C— N- 

II 
S 



,CN 




R 



10 



in 



H R 

\/ 
N 

I 

CO 

I 

I 

CN 



halide or oxyhalide to 




12 



halid^ 0 anS Ch " "* P ™ mt **" R? COntainS 4,1 anionic «V» a 

15 2 - Compounds of the general formula III 



wherein 

Hal represents halogen; and 

R and A0 are as defined in claim 1 



25 



30 



1,441,665 
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